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In the past, displaced pilon (hammer) fractures were considered to be inoperative. When 
principles for open reduction and interna] fixation of pilon fractures were developed, 
encouraging surgical results emerged. This article deals with the classification, treatment, 
technique of fixation, and care of this type of fracture. ( 32 Refs.) 

Descriptors: *Ankle Injuries-surgery-SU; *Fracture Fixation, Internal-methods -MT; 
*Orthopedic Fixation Devices; *TibiaI Fractures —surgery— SU ; External Fixators; Humans; 
Internal Fixators; Intraoperative Complications; Postoperative Complications; Tibial 
Fractures — classification 
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Abstract: A modular fixator assembly capable of allowing motion at the wrist during 
treatment of wrist fractures. The fixator assembly includes a distractor device, a pin 
outrigger attached to the distrator device, at least one pin for fixating the fracture fragments, 
and pin clamping assemblies for attaching the pin to the outrigger. The outrigger conforms to 
the anatomical configuration of the fractured bone thereby enabling direct fixation of the 
fracture fragments. 
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Abstract: 

A modular fixator assembly capable of allowing motion at the wrist during treatment of 
wrist fractures. The fixator assembly includes a distractor device, a pin outrigger attached to 
the distrator device, at least one pin for fixating the fracture fragments, and pin clamping 
assemblies for attaching the pin to the outrigger. The outrigger conforms to the anatomical 
configuration of the fractured bone thereby enabling direct fixation of the fracture fragments. 
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Restoration of function in the knee and elbow with a hinge -distr actor apparatus. 
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External hinged distraction devices using transosseous pins and adjustable attachments were 
applied to mobilize joint contractures; to reduce old dislocations; and to reduce, immobilize, 
and compress ununited para-articular fractures. Once these procedures were accomplished 
the devices were then used to maintain the joint surfaces separated at predetermined distances 
while kinematically normal joint motion was gradually restored, first passively and then 
actively. The results in thirty-one knees and twenty-eight elbows treated with these devices 
were encouraging after follow-ups of one to six years. 
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Document Type: Patent 
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Language: English 

Abstract: A joint fixator apparatus conforms to the natural axis of rotation of the joint in 
question, such as a patient's wrist or knee to avoid the possibility of bone fragment 
displacement and/or fracture reduction. The apparatus includes two fixation rod sections or 
shaft sections with a spring module therebetween. The spring module is in the form of a 
flexible coupler that connects to respective ends of the external fixator rod. The module can 
include a removable clip to restrain the motion of the spring a desired amount such as before 
healing takes place. The rods can be used to hold pin clamps which then hold bone pins for 
attachment to selected bones of the patient such as above and below a joint or above and 
below a fracture. The pin clamps can be moved along the rod sections to provide distraction 
of the joints for a ligamentotaxis effect in reducing the fracture. 
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A system for accurate closed reduction and external fixation of fractures 
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A new external reduction and fixation system has been developed in which the two 
processes are carried out by two pieces of apparatus - a reducer and a fixator. Schanz pins are 
inserted into the fractured bone in the conventional way and the reducer, which is free- 
standing, is placed adjacent to the limb and attached to the pins. During reduction the 
proximal bone segment remains stationary while the distal segment is moved to realign the 
bone. Its movements are carried out mechanically by the reducer and each plane is deat with 
separately, the bone segment being moved both linearly and in rotation in that plane. Each 
movement is obtained by turning one of the three handles on the reducer, and is smoothly and 
rapidly accomplished with complete control. Once the best possible alignment has been 
achieved a simple, lightweight, single-side fixator is attached to the pins. The reducer is then 
unfastened and removed. 
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Abstract: 

A device for external correction and setting of the bone parts at the site of a fracture, 
comprising a rigid rod, adjustable in length, with two holders which carry a plurality of 



transcutaneous pins. Each of the holders is rotatable in two planes that are disposed at right 
angles relative to each other. On each holder an arc-shaped guide is provided in a plane 
parallel to the axis of the rod. Each guide has a radius which approximately corresponds to 
the presumed distance between the center of the bone and the arc-shaped guide. The arc- 
shaped guides are provided with worm wheel teeth, and a worm is mounted in each of the 
holder parts for engagement with the teeth. Each of the holders is a two-part assembly, 
having a first part fastened to the rod above the arc-shaped guide and a second part carrying 
the pins and rotatably connected to the first part about an axis of rotation disposed at a right 
angle in relation to the axis of the curved guide. The pins are disposed at an acute angle in 
relation to the axis of rotation of the second part of the holder. The centerlines of the pins 
intersect said axis of rotation at the latter's point of intersection with the axis of the arc- 
shaped guide. 
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Abstract: 

An external fixation apparatus for the reduction and immobilization of the proximal end 
segments of a fractured bone is disclosed. The fixation apparatus includes a turnbuckle 
device, a ball joint device attached to the respective ends of the turnbuckle device, a locking 
mechanism for the ball joint devices, and a plurality of clamps which are located on tubular 
members extending from the ball joint devices and in which a pin embedded at one end in the 
fractured bone segment is received. After the pin is immovably clamped to the tubular 
member, the subsequent manipulation of the two tubular members relative to one another and 
adjustment of the turnbuckle device causes the fractured bone segments to be aligned and 
reduced so that the locking of the ball joint devices and turnbuckle device holds the 
fractured bone segments in a proper healing orientation relative to one another. Special 
wrenches for moving each tubular member and attached bone segment and for locking each 
ball joint device is provided which is supported by the associated tubular member during the 
reduction and immobilization of the fractured bone segments. An extension device is also 
provided which can be attached to one of the tubular members and which extends toward the 
other tubular member. A plurality of clamps are attached to this extension device so that 
segmented fractures or fractures close to the end of a bone can be reduced and held in place. 
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Abstract: 

Experimental and theoretical stress analysis methods are used to evaluate the mechanical 
behaviour of external fixation devices as load-bearing structures. For the experimental part, 
a modular assembly was fabricated from which unilateral and bilateral fixators of different 
design configurations were assembled and tested under various loading conditions. A 
reflective photoelasticity technique was used to study the effect of frame configuration on the 
stress patterns generated around the pin-bone interface. Finite element models of each design 
were also generated using three-dimensional beam and shell elements. Spring elements were 
used to model the pin/side-bar clamp. It is shown that close correspondence between the 
experimental and theoretical methods of ivestigation is obtained when the flexibility of the 
pin/side-bar clamp is taken into account. Il is also shown that a unilateral design, modified 
by attaching a second side-bar to the first and connecting them by means of a semicircular 
component, can achieve some of the structural advantages of bilateral fixators without the 
clinical disadvantage of transfixing pins. 
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Skeletal stabilization with a multiplane external fixation device. Design rationale and 
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A multiplane circumferential frame solves many of the technical, biomechanical, 
physiologic, and psychologic problems connected with external skeletal fixation. Predrilling 
of pins, uniplane adjustment capabilities, and titanium and aluminum alloy materials 
provide adaptability, adjustability, and compatibility. Preliminary clinical trials show 
multiplane half -pin fixation to the tibia to be adequate and uniquely applicable to 
complicated open fractures in severely injured limbs. 
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Abstract: An apparatus and method for implanting an articulated spinal fusion cage into the 
intervertebral space and adjusting the cage in situ to support the adjacent vertebrae in a 
normal curved alignment. The invention provides a greatly improved modular cage system 
having a base unit with a pair of sockets for receiving the ends of a pair of legs. The sockets 
permit pivotal movement of the legs about a posterior fulcrum from a closed, parallel 
insertion position to an anteriorly open, wedge-shaped orientation. The base has a threaded 
bore for receiving a driver, which is operable to urge the anterior ends of the legs apart as 
well as to support the front of the installed fusion cage. Interchangeable drivers ai^e 
provided having various sized tips. The interior end surface of each leg unit includes a driver- 
receiving groove for providing torsional stability. Alternatively, a pair of pins and bores are 
provided on the inner surfaces of the opposed ends for receiving a driver tip. In certain 
embodiments the base is of integral construction with one of the legs, and includes a socket 
for receiving a pivot end of the second leg. 
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Document Type: Patent 
Record Type: Abstract 
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Abstract: A novel apparatus for securing the head of a screw in a bone plate is disclosed in 
which bone fasteners or screws snap-fit into an undercut of fastener receiving openings of 
the bone plate. The bone fasteners or screws are designed such that they may be removed or 
repositioned from the snap-fit undercuts with the aid of a driver instrument. An embodiment 
is also disclosed in which a fusion cage is utilized in connection with bone plate and 
fasteners. 
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From the year 1967 onward a number of tj^es of external fixation devices were produced 
by CITO for the purpose of maintaining the function and shape of injured or surgically 
treated elbows, wrists, knee and ankle joints. The latest model at present is the joint 
distraction apparatus type UP. It allows dynamic exercises following plastic joint operations, 
the correction of faulty joint position in contracture, immobilization of para-articular 
fractures with simultaneous rehabilitation, the prolongation of bones with simultaneous 
rehabilitation of mobility in neighbouring joints, and the reposition of neglected dislocations. 
Its use is relatively simple. Wire with a diameter of 2 mm is inserted in the axis of joint 
movement, is fixed by a simple mechanism in the arch of the external frame of the device, 
which is connected to another arch holding the wire by firm adjustable screws. Another 
similar unit is anchored to the neighbouring bone. Both components are interconnected by 
screws allowing distraction and which may be adjusted in three planes. The advantage of the 
apparatus is the gradual and measured manipulation with the joint until the desired position is 
achieved, with the possibility for simultaneous rehabilitation up to full movement. The 
separation of joint ends by distraction, i.e. maintaining the joint space throughout the extent 
of full movement. One case report was presented, describing the successful treatment of a 
case of neglected elbow dislocation with gradual reduction and the return of full motion. 
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Proximal anchor for bone fixation system, has retention structure having at least a 
portion that is movable between position that engages retention structure of elongate 
pinand position that allows movement of proximal anchor 
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Alerting Abstract US Al 

NOVELTY - The proximal anchor (36) has a retention structure (42) having at least a portion 
that is movable between first and second positions. The second position engages at least a 
portion of the retention structure (44) of an elongate pin (26) to prevent proximal movement 



of the proximal anchor relative to the pin. The first position allows distal movement of the 

proximal anchor relative to the pin. 
USE - For bone fixation system. 

ADVANTAGE - Provides simple and adjustable bone fixation device. 

DESCRIPTION OE DRAWINGS - The figure is a cross-sectional schematic view of a bone 

fixation device positioned within a fractured bone. 
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Alerting Abstract KR A 

NOVELTY - A bone fracture reset device is provided to ensure a free movement of the 
broken bone, thus achieving the complete reset of the broken bone, and to enable the use of 
other external fixing device. 

DESCRIPTION - The bone fracture reset device comprises a support module(lO) installed in 
a longitudinal direction of the broken bone; a correcting module(I2) vertically coupled to 
both ends of the support module to be rotated and linearly reciprocated in order to restore the 
broken bone into an original condition; and a pin fixing module(14) coupled to the end of 
the correcting module. In addition, a device for adjusting a length of the support module and 
rotating the correcting module about an x-axis is provided. The correcting module comprises 
a plurality of worms and worm gears for rotating the correcting module about a z-axis and a 



y-axis, and a screw portion for linearly moving the correcting module along the z-axis, and a 
member for moving the pin fixing module along the y-axis is provided. 
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External fixing apparatus for bone fracture treatment 

Patent Assignee: HAN C S (HANC-I); U & I CO LTD (UIUI-N) 

Inventor: YOON H Y 



Patent Family ( 2 patents, 1 & counaies ) 



Patent Number 


Kind 


Date 


Update 


Type 


KR 2001093536 


A 


20011029 


200224 


B 


KR 363661 


B 


20021205 


200335 


E 



KR 2001093536 

Local Applications (no., kind, date): KR 20001 61 94 A 20000329; KR 200016194 A 
20000329 
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Alerting Abstract KR A 

NOVELTY - An external fixing apparatus for bone fracture treatment is provided to 
accurately follow the movement of the wrist, and to prevent the generation of adverse effect 
at wrist joint. 

DESCRIPTION - The external fixing apparatus for bone fracture treatment is comprised 
of a first guide(3) and a second guide(4) facing each other along the longitudinal direction of 
an arm; a first slider(5) and a second slider(6) coupled lo the first and the second guides, to 
which a pin(50) is coupled; a receiving box(2) having a rotating shaft(l); a moving device 
installed between the first slider and the rotating shaft for displacing the position of the first 
slider; a rotating device cooperating the wrist. The rotating device allows the first slider to 
follow the rotating movement of the wrist. 
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Small external fixing device for curing fracture and bone lead method 
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NOVELTY - A small external fixing device is used to cure fracture, bone fixation and 
bone lead method in orthopedic surgery, fixes pin fixing stand with quite free angle firmly, is 
easy to distraction of bone and fix by moving pin fixing stand with parallel, has solidity and 
convenience by equipping in minimum space structurally. 

DESCRIPTION - The small external fixing device comprises a pair of pin fixing stand(lO) to 
fix on numerous pin screw fixing stand with quite free angle firmly; screw equipped to 
expand and control in both direction; guide bar(20) to induce parallel movement without 
swing in expanding: the pin fixing stand(lO) comprises fixture body(l 1) of cup shape with 
hemisphere shape; pin stand(12) has concave face similar to upper curved surface of fixture 
body(l 1); pin cover(13) to fix pin screw(P'); fixation bolt(14) with hemisphere head; nut(15); 
fixture body(l 1) has rotary preventive pin(16) to prevent rotation of bolt in locking nut(15). 
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Alerting Abstract US A 

NOVELTY - The flexible rod connector member (19) has two cylindrically shaped end 
portions and central spring section (22). Each of the end portions has a cylindrically shaped 
open center that forms part of an elongated bore, the bore elongates, angulates and/or changes 
in shape when the flexible spring module connector member flexes, extend and angulates, 
thereby moving with the metacarpals (13) in relation to the radius (11). 
DESCRIPTION - The joint fixator (10) is connected to the patient's radius, wrist (12) and 
metacarpals. Two proximal bone pins (17) are attached to the patient's radius, two distal bone 
pins (18) are attached to one or more of the metacarpals. A proximal bone clamp (28) forms 
an interface between the proximal bone pin (17) and the rod (14) at proximal rod section 
(15). The distal clamp (29) forms an interface between the distal bone pins and the rod. 
Restriction of metacarpal movement is achieved by the introduction of a removable clip on 
the spring. 

USE - Provides rotational support to wrist during healing of the metacarpals. 
ADVANTAGE - The fixator conforms to the natural axis of the rotation of the wrist joint, 
thereby avoiding the possibilities of bone fragment displacement. The removable clip enables 
the motion of the spring, and, hence the wrist, to be restrained to the required amount; more 
rigidly in the initial healing period, and then removal after three to four weeks. The 
compression of the spring counters the tension force of the ligamentotaxis to prevent loss of 
distraction. The spring also provides exercise for the wrist. 
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Compact external fixator for the treatment of fractures in small bones - is adjustable in 
all planes to exert a distraction or compression on the fracture, whilst permitting X-ray 
examination thereof 
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An external fixator ( 1 ) comprises: (a) a pair of clamps (2,3) for bone bolts (V) connected to a 
telescopic central body (4) by means of ball joints (5,6), ball joints (5,6) being locked in 
position by transverse eccentric pins (34,35), wherein (b) said central body (4) consists of a 
male member (7) made from X-ray transparent material selected from polyethers, 
polysulphonates, polyoxymethalenes, or polyetherimides, and a female member (8) made of 
aluminium alloy, the wall thickness of which is 1 mm., to be partly X-ray transparent, 
members (7,8) l5eing provided with anti-rotation means, characterised in that (c) a tensioning 
device may be coupled to the ends of the telescopic members (7,8) to exert a distraction or 
compression on the fracture. 

USE - For the treatment of fractures in small bones, especially applicable to small children. 
ADVANTAGE - A compact device which permits X-ray examination of the fracture from all 
viewpoints. 
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External fixation system for stabilising bone fractures - uses number of pins insertable 
into bone at discrete longitudinal positions with at least two pins being insertable on 
opposite sides of fracture and includes bar disposed adjacent to and securable to ends of 
pins 
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Alerting Abstract US A 

The external fixation system has a hexagonal rod as the primary support mechanism with a 
number of fixation components adjustably secured to it. The fixation components preferably 
include at least one pin secured to the hexagonal rod by a clamping mechanism which 
provides multiple degrees of adjustability for enhanced pin placement. The clamping 
mechanism comprises a clamp member and ball collet having a hexagonal opening formed 
therein, wherein the ball collet fits within a cavity in the clamp member with the rod 
extending through it, and a retaining nut used to compress the ball collet thereby grippingly 
engaging the rod and securing the clamp member to the rod. 

The clamp member is adjustable to any desired position both longitudinally and peripherally 
about the rod. Each pin is secured within a clamp member through the use of similar ball 
collets and retaining nuts, and is angularly adjustable relative to the clamp member. 
Preferably a ring member may also he attached to the rod, with additional fixation 
components such as tension wires, buttress pins, and the like, adjustably secured to the ring 
member by similar clamping mechanisms. 

ADVANTAGE - Minimises the time required to adjust the position of the surgical pins. 
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The telescopic external fixing has a main telescoping lube with a pair of elongate 
telescopically engaging parts. These are adapted for relative axial sliding movement along 
the longitudinal axis of the unit. The outer one of these parts is a housing with a bore 
extending through it. 

The inner part is a rod housed with a sliding fit in the bore and it is non-rotatable about the 
axis. The rod and bore have a non-circular profile which has at least one planar surface. 
ADVANTAGE - Allows healing to progress while allowing patients to retain mobility of 
neighbouring joints. @(34pp Dwg.No.l/10)@ 
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A device for positioning and immobilising the two segments of a fractured bone comprises 
a frame with distal and proximal carriages at opposite ends, each clamping respective half 
pins inserted into the respective segments and the proximal carriage movable w.r.t. the frame 
to adjust the proximal segment position. 

The distal carriage has a pin clamp movable w.r.t. the carriage along a part-spherical surface 
with radius of fixed length and origin at the centre of the fracture to permit precise 
positioning of the distal segment. The frame pref. has side rails each with a polyimide foam 
core, wrapped with a composite of graphite or glass fibres impregnated with thermoplastic or 
thermosetting resin. 

ADVANTAGE - Permits fine positioning and alignment, with easy access for soft tissue 
treatment and radiology 
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Alerting Abstract SU A 

The apparatus for the repositioning and fixation of bone fractures has frames with pins 
and pin holders, linked by threaded rods, and fixation elements. 

To make possible the repositioning of the malleoli in three planes, the pin holders are made 
in the form of L-shaped carriages (7) with apertures (8) in which studs (9) are fastened. The 
carriages (7) are arranged in pairs on the two opposite sides of the working frame (2). There 
are slides (5) mounted on two opposite sides of 

the frame (2) between the carriages (7), and the pins (1 1) are mounted on the studs (9). 
Bul.4/30.1.84 
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Pins passing through bone portions arc held stationary relative to each other by a frame 
which includes universal joints, articulation couplings and adjustable length rods. Springs are 
provided in the assembly for applying compression to the universal joints allowing for the 
application of compression and the simultaneous application of axial loading to the bone 
portions. 

The universal joints and other components are arranged to provide free sliding of the 
components relative to each other upon loosening of the universal joints. Desired motion or 
force application at the fracture site may be provided. 

ADVANTAGE - to provide the simultaneous application of axial loading and compression, 
facilitating healing so that long healing times associated with external fixation systems may 
be overcome. Sliding of the external fixation frame components can allow, upon loosening of 
universal joint components of the frame, intermittent axial loads to be applied to the fracture 
site. 
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The method is for installing a pin between the soft tissue and bone of a user, parallel with a 
previously installed pin in an external fixation device. The method comprises clamping an 
exposed free end of the previously installed pin into one aperture of a multi-aperture pin 
holder, and inserting a tubular sheath through an adjacent one of the apertures in the pin 
holder. The method then comprises extending the sheath through the soft tissue to contact the 
bone, and inserting a drill through the sheath to drill a hole through the bone ak)ng an axis 
parallel to the axis of the sheath. 

The method also involves removing the drill from the sheath and measuring the dia. of the 
bone at the location of the hole. A pin is inserted through the sheath and into the hole drilled 
in the bone, and the sheath is withdrawn from the pin holder while maintaining the pin within 
the bone. The exposed free end of the newly installed pin is then clamped into the adjacent 
aperture in the pin holder. 
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Alerting Abstract DE A 

The arrangement for correction and external fixation of a broken bone has a longitudinally 
adjustable rod (1) with two holders (8,9) which have a number of nails (14). Each holder has 
a curved guide member (12) with a worm wheel (12') which meshes with a worm gear (15) in 

the holders, and each holder has two parts. 

The first part (16) is fixed to the adjustable rod above the guide member, whilst the second 
part carries the nails and can rotate with the first part about an axis at right angles to the axis 
of the guide member. The nails form a sharp angle with the axis of the second part of the 
holder, and the centre line of the nails passes through the point of intersection of the axis of 
the guide member and the axis of the second part of the holder. For correction, the worm 
gear, which alters the angle between the bone and the rod, is adjusted. 
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The apparatus has a main support bar (21) with two sets of fixation pins fixed to it. The upper 
set of fixation pins (27) are fastened securely and are fixed into the upper half of the broken 
bone. The lower two pins have projecting parts fastened to a secondary bar (29). 
The lower two pins can slide up the main bar (21) and are held in tension by an adjustable 
spring (33). This elastic fixing of the bone permits callus formation whilst still maintaining 
adequate support as in a conventional external fixation device. 



